Chemistry
3,4-Dichloro-5-hydroxyfuran-2(5H)-one (mucochloric acid, 1) (Shostka Chemical Reagents Plant, Ukraine) was recrystallized from water, mp 127°C. (1R,2S,5R)-(-)-Menthol (Acros Organics), 4-methylthiophenol (Alfa Aesar) were used without further purification. All solvents were purified and distilled by standard procedures. IR spectra of compounds 2-4 were recorded on a Bruker Tensor-27 spectrometer in a solid state (in Nujol). NMR spectra were measured on Bruker Avance III 400 spectrometer at 400.17 MHz ( 1 H) and 100.62 MHz ( 13 C) at 25°C using residual protonated solvent signals as the internal standard. Multiplicities are indicated as: s (singlet), d (doublet), ddd (doublet of doublets of doublets), septd (septet of doublets), m (multiplet). Analytical thin layer chromatography (TLC) was carried out on Sorbfil PTLC-AF-A-UF plates using dichloromethane as the eluent and UV light as the visualizing agent. Silica gel 60 (Acros, 70-230 mesh, 0.063-0.200 mm) was used for open column chromatography. The melting points were measured on an OptiMelt Stanford Research Systems MPA100 automated melting point apparatus and were not corrected. Optical rotation was measured on a Perkin-Elmer model 341 polarimeter in chloroform (concentration c is given as g/100 mL).
Synthetic procedures

Synthesis of furanone 2a
3,4-Dichloro-5(S)-[(1R,2S,5R)-2-isopropyl-5-methylcyclohexyloxy]-2(5Н)-furanone (2а) was synthesized according to a slightly modified procedure generally following [1] . The solution of mucochloric acid (1) (4.00 g, 23.7 mmol), (1R,2S,5R)-menthol (3.70 g, 23.7 mmol), and concentrated sulfuric acid (0.13 mL) in benzene (70 mL) was heated at reflux for 13 h, with the water produced being removed by means of a Dean-Stark apparatus. After the completion of the reaction, the mixture was washed with 6% aqueous sodium bicarbonate (70 mL), the organic layer was evaporated to dryness under reduced pressure affording a solid colorless sample of 2 (6.33 g, 87%) as a 1:1 mixture of diastereomers 2a and 2b (measured by 1 H NMR spectroscopy).
Enantiomerically pure 2a as white needles was obtained after two crystallizations from hexane. The combined mother liquors which were enriched with the 2b isomer were next evaporated to dryness. The remaining solid was redissolved in benzene and heated at reflux for 11 hours in the presence of concentrated sulfuric acid (0.13 mL), and exhibited a mixture of the epimers, 2a:2b = 1:1. The solution was washed with 6% aqueous sodium bicarbonate (70 mL), the organic layer was evaporated to dryness and the residue was crystallized twice from hexane to afford additional enantiomerically pure 2a (combined yield 3.78 g, 52%), mp 113°C (mp 108-110°C ( 
Synthesis of thioether 3 3-Chloro-5(S)-[(1R,2S,5R)-2-isopropyl-5-methylcyclohexyloxy]-4-[4-methylphenylsulfanyl]-2(5Н)-furanone (3).
To a solution of furanone 2a (1.97 g, 6.4 mmol) in diethyl ether (20 mL) with intense stirring was added dropwise a solution of p-thiocresol (0.80 g, 6.4 mmol) in diethyl ether (5 mL), and a solution of triethylamine (0.90 ml, 6.4 mmol) in diethyl ether (5 mL). The reaction mixture was stirred at room temperature for 8 h, precipitated triethylamine hydrochloride was filtered out and washed with diethyl ether. The combined filtrates were evaporated to dryness and the obtained solid residue was recrystallized from hexane forming colorless crystals yielding 2. * The score for an MS/MS match is based on the calculated probability, P, that the observed match between the experimental data and the database sequence is a random event. The reported score is -10log(P) $ The Exponentially Modified Protein Abundance Index (emPAI) offers approximate, label-free, relative quantitation of the proteins in a mixture based on protein coverage by the peptide matches in a database search result (Ishihama, Y., et al., 2005) 
